It is established that in treatment of tuberculosis, slow inactivators of isoniazid are more prone to side effects from the drug (1-3), whereas fast inactivators respond less favorably to marginal chemotherapy in which this drug is administered intermittently or for a limited period (4) (5) (6) (7) (8) . Therefore, phenotyping of patients for isoniazid inactivation became important in the initiation of long-term therapy of tuberculosis (9) . This laboratory has introduced a simple screening test for identification of slow and fast acetylators (10, 11) . To facilitate phenotyping on a large scale, the procedure used for acetylisoniazid determination was modified and adapted to continuous-flow automation. Here, we describe the method and evaluate its performance.
Materials and Methods

Phenotyping Procedure
Principle.
A test dose of 10 mg of isoniazid per kilogram body weight is administered orally. After 6 h the subject totally empties the bladder, and 2 h later a urine sample is collected for estimation of isoniazid and N-acetylisoniazid. Acetylisoniazid in the urine is estimated by the color reaction described by Eidus and Hamilton (12) If acetylisoniazid is not available, isoniazid can be converted to it as follows: Dissolve 76.1 mg of isoniazid (equivalent to 100 mg of acetylisoniazid) in 100 ml of distilled water. To 10 ml of this solution, add 0.7 ml of acetic anhydride, mix gently, and dilute to 100 ml in a volumetric flask. From this solution (100 zg of acetylisoniazid per milliliter), the working standards in concentrations indicated above are prepared with HC1 (0.15 mol/liter).
Dilution of urine samples and acetylation of isoniazid: Two aliquots are taken from each urine sample and processed according to the dilution scheme indicated in Table 1 .
In aliquot A, only the acetylisoniazid excreted in urine is determined.
It is acidified and diluted to yield concentrations not exceeding 80 g/ml.
In aliquot B, total hydrazides are determined. Therefore, in addition to acidification and dilution, 50 jl of acetic anhydride is added, to convert free isoniazid present in urine to acetylisoniazid.
In general, the same dilution factor is used for both aliquots. Acidification of the samples is an important step. It liberates isoniazid from its hydrazone bonds and ensures the acidity essential for optimal color reaction.
Automated determination of acetylisoniazid: The standards and two corresponding aliquots (A and B) of the samples treated as above are loaded into the sample tray, with a known control in every eleventh cup. The acetylisoniazid in the acidified aliquots reacts with the potassium cyanide and chloramine-T in the volume ratio 1:1:4.83 to produce a stable red color during its passage through the 12-meter delay coil (i.d., 1.6mm).
Color intensity is measured at 550 nm and recorded as percentage transmittance.
At the end of the run, the values are read from a curve prepared from the peaks of standards with concentrations ranging from 2.5 to 80kg of acetylisoniazid per milliliter.
Results
Analytical Variables
Linearity of absorbance with concentration of working standards: We processed a series of acetylisoniazid solutions (2.5 to 80 Ag/ml) in hydrochloric acid (0.15 mol/liter). Absorbances of the working standards were linearly related to concentration (Figure 2) .
Examination
of the need for alternating sample cups with distilled water cups: Two series were run with aliquots of acetylisoniazid working standards. In the first series, alternate cups in the sample tray were filled with standard solutions and distilled water; in the second series they were filled only with standards and arranged in an ascending order of concentrations.
The presence of the water cups had no effect on results; their elimination did not influence the transmittance, implying that there was no carryover between cups (Figure 3) . If water cups are excluded, the number of samples analyzed is doubled, becoming 60 per hour.
Recovery experiments:
To 80 urine samples, acetylisoniazid or isoniazid, or both, was added in known concentrations ranging from 10 to 800 ag/nil. The samples were coded and sent to the laboratory without any indication of their concentration.
Recov- 
